
1

7 Left Over Bottles of Krypton 
Gas in Physics Dept.

K. C. Wu
9/30/10

Sketch of 7 Gas Bottles Hung on a Top Hat
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Krypton, bottles and isolation valves
• Krypton is a rare gas
• Bottles - CTC/DOT – 3AL2015
• Isolation valves – THERMO 2558, Cowin, L.A. 

Ca.
• A pressure gauge with 60 psi / 400 KPa is 

installed on top hat, but not connected to the 
bottles

• Each bottle has ~ 8 inch O.D. and ~ 48 inch
height

• Bottles have flat bottom

A chart on some gas cylinders
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High-Pressure Aluminum Gas Cylinders

Amount of Krypton in Physics Dept.
The 7 bottles of Krypton gas left from the 2001 experiment have 
been investigated. These bottles are DOT 3AL2015 Aluminum 
bottles. Each bottle has a nominal dimension of 8 inch OD and 
48 inch height. Each bottle has an internal volume of 29.5 Liter.

From the P&I D and also confirmed by A. Hoffmann, each of 
these 7 bottles has an isolation valve on top and were connected
together using a manifold above the top hat (no longer 
connected). Today, August uses a gas bottle regulator to 
measure pressures in each bottle. All show a pressure slightly 
above 1600 psi.

The volume at ambient temperature and pressure of Kr is 
approximately 138 times that at 1600 psi. Thus, the amount of Kr 
stored in the 7 bottles equals ~ 7 x 29.5 x 138 ~ 28,000 Liter.

As a side note, this Kr gas is equivalent to ~ 38 L of liquid Kr.
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Price and “Condition” of Krypton – p1
$1.2 / L for 7,500 L (~$9,000) of Kr in a 44 L size bottle at ~ 130 bar 
– 9/27/10
Per Pavel Perlov
Global Director of Business Development
Electronic Fluorocarbons, LLC
tel. +1-508-435-7700
fax +1-508-625-1368
mobile: +1-617-592-3820
email: pavel@electronicfluorocarbons.com

$1.6 / L for 1 5,000 L and $1.4 / L for > 5,000 L,                      
$1.3 / L > 10,000 L and $1.25 / L > 20,000 L – 10/1/10
Scientific Grade?,
Per Gerry Isenberg
CTS Welco
Tel. 973-477-7145Conversation with a representative of CTS Welco, (representing 
Praxair), scientific grade Kr has a shelf life of 60 months.  Don’t 
know the detailed, but one probably could assume Kr in the 7 
bottles for ~ 20 years may not be 99.999% pure.

Price and “Condition” of Krypton – p2
Robert Pisani has the setup to transfer the gasses to another 
bottle. In addition he sent Mike a quote for the non research grade 
krypton that was $7500 for a Size 1 cylinder (10k ltr) so, it has 
value. There is a possibility that Spectra gases may buy it from us 
in exchange for a credit.  ($ 0.75 / L?)

From BNL buyer J. Cafiero 10/1/2010
Yes I deal with Gerry for stock cylinders for a lot of other chemicals 
used here. Ok I received the pricing for various quantities which are 
listed below, so the cost per cylinder will vary based on the volume 
you are looking for. I can also have the rental and delivery fees 
waived, so the total PO cost would be for the Krypton only.

0 to 5000 Liters @$ 1.60 
5001 liters to 10,000 Liters @ $1.40 
10,001 liters to 20,000 liters @ $1.30 
> 20,001 liters and above @ $1.25 
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Estimated Value of Krypton in Physics Dept.
Today, August uses a gas bottle regulator to measure 
pressures in each bottle. All show a pressure slightly above 
1600 psi.
The volume at ambient temperature and pressure of Kr is 
approximately 138 times that at 1600 psi. Thus, amount of Kr 
stored in the 7 bottles equals ~ 7 x 29.5 x 138 ~ 28,000 Liter.

According to the business director of Electronic 
Fluorocarbons, the price equals ~ $1.2/L for 7500 L of 
99.888% Kr in a 44 L bottle (~ 130 bar), or ~ $9,000 to the 
bottle. For 99.99% Kr, the price is slightly lower (4 – 9 
%). These are the purchase price. In order words, we need 
~ $33,000 to buy 28,000 L of Kr today. As an independent 
check on price, the price Rob has for UHP (99.995%) grade 
is lower ~ $ 0.75 / L from other vendor.

Density of Kr as a function of pressure at 300 K

P T P rho P
 bar  K  kPa  g/cc psi

1 300 100 0.00337 14.5
2 300 200 0.00675 29.0
5 300 500 0.01697 72.6
10 300 1000 0.03430 145.1
20 300 2000 0.07004 290.2
30 300 3000 0.107 435.3
40 300 4000 0.146 580.4
50 300 5000 0.187 725.5
60 300 6000 0.229 870.6
70 300 7000 0.273 1016
80 300 8000 0.319 1161
90 300 9000 0.366 1306
100 300 10000 0.415 1451
110 300 11000 0.465 1596

131.6 300 13163 0.577 1910

Density of Krypton at 300 K
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Note: 1 L of Kr 3.37 gm
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Saturation temperature and liquid density of Kr

Saturation temperatures and liquid densities of 
Krypton
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Bottles and Gas Transfer

• The following slides show modification 
made on existing gas bottle and 
mechanisms of transfer gas without a 
pump
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Compared Standard Bottle to Existing Bottles 
on a Top Hat

CGA Valve Fittings
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Gas Cylinder Safety – p1

Gas Cylinder Safety – p2
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Transfer Kr gas from 7 x 29.5 L bottles to 
5 x 43.9 L ones

Bring Kr gas from 7 old bottles to 5 new bottles
Old bottles 29.5 L New bottles 43.9 L
Initially BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7

Pres - psi 1600 1600 1600 1600 1600 1600 1600 1600
BN)1 0 643 1028 1258 1395

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 643 1028 1258 1395 1600 1600 1600

BN)2 0 258 568 845 1066 1281 1409

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 258 568 845 1066 1281 1409 1600

BN)3 0 104 290 513 735 955 1137 1323

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 104 290 513 735 955 1137 1323

BN)4 0 42 142 291 470 665 854 1043

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 42 142 291 470 665 854 1043

BN)5 0 17 67 157 283 436 604 781 1190

Remaining BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 17 67 157 283 436 604 781 335

Transfer Kr gas from 7 x 29.5 L bottles 
to 7 x 29.5 L ones

Bring Kr gas from 7 old bottles to 7 new bottles
Old bottles 29.5 L New bottles 29.5 L
Initially BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7

Pres - psi 1600 1600 1600 1600 1600 1600 1600 1600
BN)1 0 800 1200 1400 1500

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 800 1200 1400 1500 1600 1600 1600

BN)2 0 400 800 1100 1300 1450

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 400 800 1100 1300 1450 1600 1600

BN)3 0 200 500 800 1050 1250 1425

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 200 500 800 1050 1250 1425 1600

BN)4 0 100 300 550 800 1025 1225 1413

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 100 300 550 800 1025 1225 1413

BN)5 0 50 175 363 581 803 1014 1213

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 50 175 363 581 803 1014 1213

BN)6 0 25 100 231 406 605 809 1011

BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 25 100 231 406 605 809 1011

BN)7 0 13 56 144 275 440 625 818 1261

Remaining BO)1 BO)2 BO)3 BO)4 BO)5 BO)6 BO)7
Pres - psi 13 56 144 275 440 625 818 339
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Other information

• The following slides are for references.

Physical Constants of Kr



11

Shipping Data - Kr

New Thermo Valve
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RIX oil-free compressor to ~ 2200 psi

Gas Cylinder Comparison Chart
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Cylinder Comparison Chart - Airgas

Cylinder Comparison Chart – Matheson 
Tri-Gas
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Info. by Metheson Tri-Gas

High-Pressure S.S. Gas Cylinders
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Krypton Cost?  Web info. are questionable!

$1.2 / L for 7,500 L 
(~$9,000) for a 44 L 
bottle at ~ 130 bar –
9/27/10

Per Pavel Perlov
Global Director of 
Business 
Development
Electronic 
Fluorocarbons, LLC
tel. +1-508-435-7700
fax +1-508-625-1368
mobile: +1-617-592-
3820
email: 
pavel@electronicfluoro
carbons.com

Krypton Cost based on Web search

Note:  1 L of Krypton = 3.37 gm,

Answer given in left is questionable.

Note: $ 33 / 100 g ~ $ 1.1 / L

Seems reasonable
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Krypton Gas

Info. By Spectra Gases
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CTS WELCO

Thermo Valve (new type?)
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Info. on some common gas

Info. on some common gas


